Genetic polymorphisms and haplotypes of DNA repair genes in childhood acute lymphoblastic leukemia.
Polymorphisms of DNA repair genes can alter protein structure and may impair DNA repair capacity. Defects in repairing damaged DNA lead to genetic instability and carcinogenesis. This study was performed to evaluate the effect of the polymorphisms of DNA repair genes on risk of childhood acute lymphoblastic leukemia (ALL). We genotyped polymorphisms of X-ray repair cross-complimenting group 1 (XRCC1) codon 194 (Arg to Trp), 280 (Arg to His) and 399 (Arg to Gln), and xeroderma pigmentosum group D (XPD) codon 312 (Asp to Asn) and 715 (Lys to Gln) in 108 children with ALL and 317 healthy controls using PCR-RFLP method. The allele, genotype, and haplotype frequencies of these polymorphisms were compared between cases and controls using Chi-square or Fisher's exact test. PHASE computer software was used to analyze estimated haplotypes of the XRCC1 and XPD polymorphisms. The frequency of XRCC1 194Trp allele in patients was significantly lower than that in controls (odds ratio (OR) 0.67; 95% confidence interval (CI), 0.47-0.97). Individuals with XRCC1 194 Trp/Trp genotype had a significantly reduced risk of ALL (OR 0.22; 95% CI, 0.05-0.96). The frequency of the XRCC1 haplotype B (194Trp-280Arg-399Arg) was significantly lower in children with ALL when compared to controls. The XRCC1 399Gln allele was associated with a significantly increased risk of ALL (OR 1.67; 95% CI, 1.20-2.33). The frequency of the XRCC1 haplotype C (194Arg-280Arg-399Gln) was significantly higher in patients. There was no difference of allele frequencies of the XRCC1 280 (Arg to His), XPD 312 (Asp to Asn), or XPD 715 (Lys to Gln) between cases and controls. The XRCC1 194Trp allele and haplotype B showed a protective effect against development of childhood ALL. In contrast, individuals with the XRCC1 399Gln allele and haplotype C were associated with increased risk for this disease.